Introduction {#sec006}
============

The debate concerning how to best organize sexual and reproductive health (SRH) and HIV services is long standing. The integration of SRH and HIV services evolved in the 1990s in response to the rapid rise in the HIV epidemic in sub Saharan Africa, which heightened global concerns about the relative lack of services to address broader SRH problems \[[@pone.0124476.ref001]\]. In more recent years, a number of global policies and high-level position papers \[[@pone.0124476.ref002]--[@pone.0124476.ref007]\] have called for integration of HIV and SRH services, with efforts focused on integrating the prevention and treatment of sexually transmitted infections (STI) including HIV, into family planning (FP) services.

Although the benefits of integrating these services in terms of increased access to HIV services and continuity of care in these two settings have been well articulated, there remains a dearth of evidence on the costs of integrated SRH/HIV services \[[@pone.0124476.ref008]--[@pone.0124476.ref010]\]. In addition, little is understood of how these costs vary across facilities and settings. The few studies evaluating integration from an economic perspective to date have evaluated a small number of sites and focused only on costs of integrated counseling and testing for HIV within family planning services \[[@pone.0124476.ref011]--[@pone.0124476.ref013]\]. One exception is a recent study conducted in Kenya, which evaluated the average and marginal costs of family planning services integrated into HIV care and treatment services \[[@pone.0124476.ref014]\].

This paper therefore presents evidence on the total costs and unit costs per visit of delivering six integrated HIV and SRH services across 40 providers in Kenya and Swaziland. Accurate data on economic costs of delivering integrated HIV and SRH services are essential for a range of applications. First, empirical data on costs of these services can be used for resource requirements, programme planning and budgeting purposes. Second, these data can also be used be used by researchers interested in exploring the cost-effectiveness of HIV/SRH services and contribute to efforts aimed at improving efficiency in service provision.

Methods {#sec007}
=======

Study setting {#sec008}
-------------

This study was conducted as part of the Integra initiative, a non-randomized trial aimed at evaluating the impact of different models of delivering integrated HIV and SRH services on a range of health and service outcomes \[[@pone.0124476.ref015]\]. The Integra Initiative sought to add to the limited evidence base on the economics of integration by estimating the average costs of integrated HIV and SRH services in Kenya and Swaziland.

Broadly, the Integra initiative set out to evaluate three different models of integrating HIV and SRH service in both countries. These were: integrated FP model which promoted the integration of HIV and STI services into existing FP services; integrated post natal care (PNC) model which promoted integration of HIV and STI services into PNC/FP services; and integrated HIV/STI services provided within SRH clinics \[[@pone.0124476.ref015]\]. A summary of the three different models of integration is presented in [Fig 1](#pone.0124476.g001){ref-type="fig"}.

![Summary of models of integration evaluated.](pone.0124476.g001){#pone.0124476.g001}

With national HIV prevalence rates of 26% \[[@pone.0124476.ref016]\] and 7.4% \[[@pone.0124476.ref017]\] among 15--49 year olds in Swaziland and Kenya respectively in 2007 (most recent prevalence data reported in 2013 are 5.6% \[[@pone.0124476.ref018]\] and 31% \[[@pone.0124476.ref019]\] in Kenya and Swaziland respectively) both countries considered integration of HIV and SRH services as critical to addressing the HIV crisis. Both formally adopted integration policies within their national HIV strategies \[[@pone.0124476.ref020], [@pone.0124476.ref021]\] in late 2009, aimed at providing comprehensive HIV prevention, (counseling and testing), and treatment to clients seeking maternal and child health (MCH) and FP services.

To obtain an understanding of the costs of integrated HIV and SRH services, costing of integrated HIV and SRH services was carried out in 30 health facilities in Kenya and 10 health facilities in Swaziland. The study sites were purposefully chosen from six priority regions with established programming based on previous operational research relationships with the Ministries of Health in Swaziland and Kenya \[[@pone.0124476.ref015]\]. Study sites varied by setting, facility type, and model of integration. In Kenya, the sites included 24 public facilities and 6 non-government organisations (NGO) affiliated SRH clinics. The public facilities were selected from two provinces (Central and Eastern) and 6 districts (Nyeri, Nyandarua, Thika, Muranga, Kitui and Makueni) and included a provincial general hospital, 5 district hospitals, 5 sub-district hospitals and 13 health centres. In Swaziland, the sites included eight public facilities and two NGO affiliated SRH clinics. The public facilities were selected from four regions (Manzini, Lubombo, Sishelweni and Hhohho) and included a public/mission district hospital, four rural health centres and three public health units (PHU). The facilities in central province of Kenya (n = 12) represented the FP model of integration, while the facilities in Swaziland and Eastern Province of Kenya (n = 20), the PNC model of integration. Although study clinics were initially chosen to represent the three different types of integration models, the study sites exhibited varying levels and extents of service integration making it difficult to make any meaningful comparisons between the three different models.

The study focused only on the MCH-FP and HIV units and integration of HIV/STI services within the MCH-FP units. HIV services evaluated in this study included treatment of STIs, counselling and testing for HIV (HCT) and HIV treatment (which included pre-antiretroviral therapy (ART), ART and treatment of opportunistic infections). SRH services included FP, PNC and cervical cancer (Ca Cx) screening routinely provided within the MCH-FP units. A detailed summary of the service descriptions is provided in [Table 1](#pone.0124476.t001){ref-type="table"}.

10.1371/journal.pone.0124476.t001

###### Description of SRH and HIV services included in the study.
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  Output                                                             Definition
  ------------------------------------------------------------------ --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Family planning (FP)                                               Family planning service includes counseling on FP methods and provision of FP methods such as oral contraceptives; injectables; and long term methods such as implant, intrauterine contraceptive devices (IUCD), vasectomy and bilateral tubal ligation.
  Post-natal care (PNC)                                              PNC services include physical check for mother and infant at 48 hrs. 7 days, 6 weeks and 6 months; Counseling on and provision of FP methods at 6 weeks; Counseling for HIV; Testing/retesting for HIV; PCR Testing for infants at 6 weeks; Counseling on danger signs for mother and new borns; Infant immunizations upto 6 months.
  Cervical cancer screening (Ca Cx Screening)                        Cervical cancer screening involves either the use of pap smear (a laboratory diagnostic procedure) or VIA VILLI to screen for cervical cancer.
  Screening and treatment of sexually transmitted infections (STI)   STI management includes counseling, advice on sexual behavior, basic diagnosis of syndromes, partner notification, condom distribution and treatment of infections
  HIV counseling and testing (HCT)                                   HCT includes the provision of pre-test counseling, HIV rapid testing, and post-test counseling offered to clients who either voluntarily seek HIV testing services or who receive HIV counseling and testing within the context of another health visit.
  HIV treatment and care                                             HIV treatment and care includes a combination of psychosocial support, nutritional counseling, ARV adherence counseling, information and education on prevention strategies for PLWHA, diagnostics, provision of ARVs and treatment for opportunistic infections.

Ethics statement {#sec009}
----------------

Ethics approval for the Integra study was obtained from the Ethical Committee at LSHTM (approval no. 5436), from the Population Council Review Board (protocol nos. 443 and 444), from the Kenya Medical Research Institute (approval no. KEMRI/RES/7/3/1, protocol nos SCC/113 and SCC/114) and the Swaziland Scientific and Ethics Committee (approval nos. MH/599B and MH/599C). Written informed consents were obtained for all Integra study activities.

Data collection {#sec010}
---------------

A retrospective costing study was undertaken from the health provider perspective using a combination of bottom-up and step-down costing methods \[[@pone.0124476.ref022]\]. The bottom up costing method or ingredients based costing requires the identification and specification of each component of resource used for delivering an individual service to arrive at a total unit cost. The step-down costing method is used to allocate overhead costs or resources that serve different programs and departments. Overhead costs are allocated in a step wise fashion to all the overhead departments and then to final cost centres in this case, final HIV and SRH services \[[@pone.0124476.ref023]\]. Both financial and economic costs were estimated. Financial costs represent actual expenditure on goods and services while economic costs include the value of all resources used to produce output including those for which there were no financial transactions such as volunteer human resources and donated goods.

Prior to cost data collection, a periodic activity review (PAR) tool was developed to document the nature, range and methods of delivery of HIV and SRH services in each health facility. Specifically, the PAR provided an understanding of how resources are combined to produce integrated HIV and SRH services. The PAR tool included questions on facility characteristics, staffing types and levels, scope and number of services offered, descriptions of client flow, and overall description of the integration of services. The PAR tool was implemented in all SRH/HIV clinics and laboratory and pharmacies (if available onsite) from July 2010---June 2011 and April 2010---March 2011 in Kenya and Swaziland respectively.

Following the PARs in each health facility, cost and output indicators were collected retrospectively for the financial year 2010--2011. Cost data were collected for the entire facility in the health centres, public health units and SRH clinics; while in the hospitals, cost data were collected for the MCH-FP/HIV departments only.

Costs were classified into two main categories: capital and recurrent costs. Capital costs considered included buildings, equipment and training costs. All capital costs were annualized and discounted at the standard rate of 3% \[[@pone.0124476.ref022]\]. The facilities and departments were measured in square meters and the rooms valued using estimates on annual rental costs per square meter obtained from a rental survey of the adjacent area. Equipment and furniture inventories were developed during visits at each study site and subsequently valued using the price lists from Kenya Medical Supplies Agency and the Swaziland Ministry of Health. Most equipment was assigned a life expectancy of 3--5 years and furniture was assumed to have a longer life expectancy of 10 years.

Training related to HIV/STI and SRH service delivery was identified through interviews with service providers. Training costs were then estimated from training facilitation costs, staff per diems and transport allowances received by the service provider.

Recurrent costs included building maintenance (including utility expenses), transport costs, staff salaries drugs, diagnostics and supplies. Utility expenses were obtained from the central administration expenditure records for each facility. Personnel costs including benefits and allowances were estimated for all staff working in the MCH/PHU, HCT, HIV, pharmacy and laboratory departments, on the basis of position and salary levels. Expenditures on the recurrent costs of drugs, diagnostics and supplies were obtained from requisition notes and records within the facilities.

Allocation of costs {#sec011}
-------------------

Overhead and administrative costs associated with the different HIV/SRH services were allocated using the step-down costing approach. Room space was used to allocate utilities and building maintenance and staff numbers in each unit used to allocate management and administrative costs. Costs of drugs, diagnostics and supplies were allocated to each individual service based on actual resource usage. This was obtained through a combination of staff observations, staff interviews and patient records. In particular, staff time was allocated using a combination of an initial interview, followed by observations, followed by a week of timesheet reporting and then a follow-on interview to confirm allocations.

The same costing methods were used in all the 40 study sites. Two researchers collected data across sites and results were quality controlled by a third researcher. All costs were converted to standardized 2013 international dollar (Int\$ 2013) using the general purchasing power parity (PPP) index \[[@pone.0124476.ref024]\] rather than the official currency exchange rates. The PPP index is recommended for comparing costs across countries as it adjusts for differences in relative prices between economies \[[@pone.0124476.ref025]\].

Estimation of unit costs of HIV and SRH services {#sec012}
------------------------------------------------

The main unit of this analysis is the unit cost per visit for each service, calculated by dividing the total costs for each service by the number of client visits of the respective services. Data on HIV and SRH service utilization was collected from registers and monthly reports at the facility level. In few instances where client registers were missing and service statistics were not kept, estimates of services provided were made through a review of the drug dispensing records and interviews with staff to determine average number of consultation visits made for a particular condition or need.

We present total and unit costs by country, facility type and model of integration, in order to illustrate the extent of variation in cost across a range of providers. Costs were further assessed and presented as fixed or variable costs. Variable costs include the costs of drugs, diagnostics and supplies, which vary with changes in output whereas fixed costs include capital, salaries, and other building maintenance costs that did not vary with output levels within the time period of a year.

Results {#sec013}
=======

Total costs of HIV and SRH services {#sec014}
-----------------------------------

[Table 2](#pone.0124476.t002){ref-type="table"} presents the percentage breakdown of total outpatient HIV and visits and total economic costs for each of the six services by country, ownership, facility type and model type. The corresponding amounts are provided in [S1 Table](#pone.0124476.s002){ref-type="supplementary-material"}. One striking feature of the breakdowns is the large proportion of facility costs incurred for HIV/STI counseling, testing, and treatment services in both settings. When taken together, these services account for 23% to 74% of total HIV/SRH costs in Kenya and 30% to 96% of total costs in Swaziland.

10.1371/journal.pone.0124476.t002

###### Breakdown of client visits and total costs by country, ownership, facility type and service.
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  2010/2011                                                                                                                               
  ----------------- ----- ------- ----- ------- ----- ------- ----- ------- ----- ------- ----- ------- ----- ------- ----- ------- ----- -------
  Ca Cx             7%    18.3%   2%    0.7%    1%    0.4%    2%    1.7%    9%    11.2%   1%    1.1%    0%    0.0%    0%    0.0%    2%    10.7%
  FP                58%   56.9%   35%   25.4%   41%   22.0%   40%   30.3%   39%   29.0%   8%    4.1%    23%   3.1%    77%   36.6%   65%   58.0%
  Post natal care   21%   2.0%    10%   3.5%    20%   3.3%    13%   5.5%    1%    0.5%    3%    2.5%    2%    0.6%    12%   14.7%   3%    1.0%
  HCT               12%   17.7%   24%   11.2%   23%   7.1%    19%   6.8%    36%   14.5%   2%    1.8%    3%    0.6%    8%    4.4%    16%   7.6%
  STI treatment     1%    5.1%    1%    1.4%    0%    0.3%    0%    0.2%    5%    5.6%    0%    0.0%    3%    0.4%    1%    0.8%    13%   10.2%
  HIV treatment     0%    0.0%    27%   57.8%   15%   66.9%   25%   55.5%   10%   39.2%   86%   90.4%   69%   95.4%   2%    43.4%   1%    12.5%

Facility type: DH = District hospital; SDH = Sub district hospital; HC = Health centre; PHU = Public health unit

Service type: Ca Cx = Cervical Cancer Screening; FP = Family planning; PNC = Post natal care; HCT: HIV counseling and testing; STI = sexually transmitted infections

We also observed considerable variation in the relative proportions of visits and costs for the different services by health facility type. In Kenya, all the facility types provided more SRH services; compared to HIV services, with SRH services accounting for between 47% and 86% of visits and their proportion of total costs ranged from 26% to 77% across facility types. In Swaziland, SRH visits accounted for between 12% and 89% of total visits and 4% to 70% of total costs of HIV/SRH services. The public health units and SRH clinics in Swaziland provided more SRH visits compared to the hospital and health centres and in these facilities, costs for these visits together accounted for \>50% of HIV and SRH service costs. SRH visits in the hospital and health centres only accounted for 4%-- 8% of total HIV/SRH service costs.

Mean unit costs per visit {#sec015}
-------------------------

[Table 3](#pone.0124476.t003){ref-type="table"} presents mean economic unit costs (including drugs and supplies) per visit for each service type by country, ownership, health facility level, location and model of integration. In general, even after adjusting for price differentials using international dollars, bivariate subgroup analysis revealed significantly higher unit costs across all service types in Swaziland compared to Kenya (p\<0.001). When costs were analyzed by facility type, family planning and cervical cancer screening services were significantly different across health facility types. The mean unit cost per visit for family planning services also differed significantly by model type with the SRH clinics exhibiting higher costs (p \<0.001) compared to the FP and PNC model clinics. Further, unit costs per visit for family planning, cervical cancer screening and post natal care services were significantly higher in the NGO facilities compared to the public health facilities (P\<0.001). The unit costs per visit for cervical cancer screening, HCT and STI treatment were significantly lower in rural areas compared to urban areas (P\<-0.05). However, beyond these we found no other consistent patterns in unit costs across study facilities with no particular facility having lower unit costs for all services compared to other facilities.

10.1371/journal.pone.0124476.t003

###### Mean unit cost per service[\*](#t003fn004){ref-type="table-fn"} (Int\$ 2013) by country and facility type.
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  Service[^a^](#t003fn001){ref-type="table-fn"}                                              Ca Cx              FP                 PNC                HCT                  STI Treatment        HIV Treatment
  ------------------------------------------------------------------------------------------ ------------------ ------------------ ------------------ -------------------- -------------------- --------------------
  **Overall**                                                                                \$26.29\[25.42\]   \$19.09\[11.01\]   \$14.23\[17.45\]   \$18.73\[20.08\]     \$55.65\[65.90\]     \$74.21\[71.49\]
  **By Country (Mean \[SD\])**                                                                                                                                                                  
  Kenya (n = 30)                                                                             \$19.99\[19.41\]   \$16.53\[9.31\]    \$9.28\[11.48\]    \$13.91\[16.92       \$46.36\[9.22\]      \$46.34\[32.37\]
  Swaziland (n = 10)                                                                         \$55.31\[31.72\]   \$26.79\[12.61\]   \$28.05\[23.82\]   \$34.10\[22.12\]     \$61.15\[91.39\]     \$133.01\[95.71\]
  **By Ownership (Mean\[SD\])**                                                                                                                                                                 
  Private (n = 8)                                                                            \$41.62\[31.30\]   \$28.93\[15.31\]   \$15.95\[17.62\]   \$15.58\[10.11\]     \$34.61\[21.04\]     \$73.14\[29.37\]
  Public (n = 32)                                                                            \$20.17\[20.46\]   \$16.64\[8.27\]    \$13.76\[17.67\]   \$19.72\[22.30\]     \$66.99\[79.10\]     \$74.56\[81.49\]
  **By Facility type** [^**b**^](#t003fn002){ref-type="table-fn"} **(Mean \[SD\])**                                                                                                             
  Hospital (n = 2)                                                                           \$48.10\[31.68\]   \$20.21\[14.83\]   \$26.39\[35.96\]   \$29.03\[18.58)      \$54.40\[10.87\]     \$30.60\[43.28\]
  District hospital (n = 5)                                                                  \$9.18\[8.08\]     \$15.40\[6.05\]    \$6.73\[6.73\]     \$17.97\[29.46\]     \$27.23\[53.19\]     \$23.45\[41.65\]
  SD hospital (n = 6)                                                                        \$5.66\[5.07\]     \$13.03\[5.96\]    \$9.22\[11.64\]    \$10.01\[7.90\]      \$36.19\[62.83\]     \$26.74\[27.39\]
  Health centre (n = 17)                                                                     \$12.54\[20.28\]   \$17.86\[9.49\]    \$13.15\[19.02\]   \$14.73\[19.98\]     \$11.81\[24.02\]     \$84.62\[126.58\]
  PHU (n = 2)                                                                                \$7.05\[9.97\]     \$16.62\[1.12\]    \$23.81\[24.39\]   \$24.68\[38.72\]     \$143.65\[195.45\]   \$109.25\[105.89\]
  SRH Clinic (n = 8)                                                                         \$41.63\[31.30\]   \$28.92\[15.31\]   \$15.95\[17.63\]   \$15.58\[10.11\]     \$30.29\[23.01\]     \$64.37\[36.82\]
  **By Location (Mean \[SD\])**                                                                                                                                                                 
  Urban (n = 17)                                                                             \$30.57\[28.61\]   \$22.48\[12.91\]   \$15.39\[17.69\]   \$20.12\[21.88\]     \$59.58\[73.84\]     \$69.92\[47.95\]
  Rural (n = 23)                                                                             \$20.59\[20.19\]   \$16.60\[8.84\]    \$13.28\[17.62\]   \$17.46\[18.52\]     \$48.36\[52.46\]     \$77.92\[88.63\]
  **By Model of integration** [^**c**^](#t003fn003){ref-type="table-fn"} **(Mean \[SD\])**                                                                                                      
  FP (n = 12)                                                                                \$17.96\[14.92\]   \$16.58\[10.26\]   8.84\[10.13\]      \$15.83\[20.25\]     \$63.02\[56.30\]     \$16.88\[17.36\]
  PNC (n = 20)                                                                               \$22.87\[26.48\]   \$16.68\[7.12\]    \$16.22\[20.22\]   \$22.67\[\$23.67\]   \$71.62\[105.67\]    \$84.17\[84.22\]
  SRH (n = 8)                                                                                \$4.62\[31.30\]    \$28.92\[15.31\]   \$15.95\[17.62\]   \$15.84\[10.11\]     \$34.61\[21.04\]     \$73.14\[29.37\]

^a^ Service type: Ca Cx = Cervical cancer screening; FP = Family planning; PNC = Post natal care; HCT: HIV counseling and testing; STI = Sexually transmitted infections

^b^ Facility type: SD Hospital = Sub District hospital; PHU = Public Health Unit

^c^ Model of integration: FP = Family Planning model (HIV/STI integrated into FP Services); PNC = Post natal care (HIV/STI services integrated into PNC services); SRH = SRH model (HIV/STI services integrated into SRH clinics)

\*Mean cost per service includes drugs, diagnostics and supplies.

The mean unit costs per visit by facility type and model type for each service disguises considerable variation found between individual health facilities across the two settings, [S1 Fig](#pone.0124476.s001){ref-type="supplementary-material"}. The mean cost per visit across facility type varied most for HIV treatment and STI services. Family planning services had the least variation in visit costs ranging from Int\$13.03 in the sub district hospital to Int\$28.92 in the SRH clinic. The highest absolute difference in costs was found for STI ranging from Int\$11.81 in the health centres to Int\$143.65 in the public health units.

Components of unit costs per visit {#sec016}
----------------------------------

[Table 4](#pone.0124476.t004){ref-type="table"} provides breakdowns of the mean economic cost per visit for each of the six services by input category (fixed and variable costs) by country. Two noticeable features of this breakdown are: the high proportion of fixed costs across all visit types with the exception of HIV treatment visits, due to the high proportion of human resource costs. The mean fixed cost per visit for the different services accounted for between 16% to 80% (Kenya) and 26% to 92% (Swaziland) of the total mean cost per visit for the different services. Of the total fixed costs, human resources costs accounted for the largest proportion of costs ranging from 56% to 81% (Kenya) and 33% to 86% (Swaziland).

10.1371/journal.pone.0124476.t004

###### Distribution of unit cost (Int\$ 2013) by input type.
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                       Ca Cx Screening   Family planning   Post natal care   HIV C&T     STI Treatment   HIV Treatment                                                                           
  -------------------- ----------------- ----------------- ----------------- ----------- --------------- --------------- --------------- ----------- --------------- ----------- --------------- -----------
  **Kenya**                                                                                                                                                                                      
  **Fixed costs**                                                                                                                                                                                
   Capital costs       5.20              26%               1.65              10%         1.30            14%             1.81            13%         5.56            12%         2.32            5%
   Salaries cost       7.80              39%               6.94              42%         5.75            62%             6.68            48%         9.74            21%         10.19           22%
   Other costs         0.80              4%                0.50              3%          0.37            4%              0.97            7%          6.03            13%         0.93            2%
  ***Sub total***      ***13*.*79***     ***69%***         ***9*.*09***      ***55%***   ***7*.*42***    ***80%***       ***9*.*46***    ***68%***   ***21*.*33***   ***46%***   ***13*.*44***   ***29%***
  **Variable costs**                                                                                                                                                                             
   Drugs               0.00              0%                6.45              39%         0.00            0%              0.00            0%          19.93           43%         28.27           61%
   Diagnostics         6.20              31%               0.99              6%          1.86            20%             4.45            32%         5.10            11%         4.63            10%
  ***Sub total***      ***6*.*20***      ***31%***         ***7*.*44***      ***45%***   ***1*.*86***    ***20%***       ***4*.*45***    ***32%***   ***25*.*03***   ***54%***   ***32*.*90***   ***71%***
  **Total**            **19.99**         **100%**          **16.53**         **100%**    **9.28**        **100%**        **13.91**       **100%**    **46.36**       **100%**    **46.34**       **100%**
  **Swaziland**                                                                                                                                                                                  
  **Fixed costs**                                                                                                                                                                                
   Capital costs       7.74              14%               1.61              6%          6.171           22%             6.48            19%         18.96           31%         3.99            3%
   Salaries cost       19.36             35%               11.79             44%         16.83           60%             15.35           45%         12.84           21%         29.26           22%
   Other costs         3.87              7%                1.07              4%          1.68            6%              2.05            6%          7.34            12%         1.33            1%
  ***Sub total***      ***30*.*97***     ***56%***         ***14*.*47***     ***54%***   ***24*.*68***   ***88%***       ***23*.*87***   ***70%***   ***39*.*14***   ***64%***   ***34*.*58***   ***26%***
  **Variable costs**                                                                                                                                                                             
   Drugs               \-                0%                8.04              30%         2.24            8%              0.00            0%          18.35           30%         53.20           40%
   Diagnostics         24.34             44%               4.29              16%         1.12            4%              10.23           30%         3.67            6%          45.22           34%
  ***Sub total***      ***24*.*34***     ***44%***         ***12*.*32***     ***46%***   ***3*.*37***    ***12%***       ***10*.*23***   ***30%***   ***22*.*01***   ***36%***   ***98*.*43***   ***74%***
  **Total**            **55.31**         **100%**          **26.79**         **100%**    **28.05**       **100%**        **34.10**       **100%**    **61.15**       **100%**    **133.01**      **100%**

When analyzed by service type, cervical cancer screening visits had the highest proportion of fixed mean costs accounting for (69--92%) in both countries. In contrast, variable costs are the most expensive component of the mean unit cost per HIV care and treatment visit accounting for the 71% to 84% of the mean unit cost per visit.

Discussion {#sec017}
==========

This is the first study to our knowledge to provide a detailed description of the resources used to deliver integrated HIV and SRH services across different settings. Our findings show that HCT and HIV treatment costs account for a significant proportion of total health service costs in both Kenya and Swaziland. However, there is considerable variation in the unit costs, levels of fixed costs and patterns of input use in the provision of integrated HIV and SRH services between facilities suggesting considerable room to improve efficiency at both the facility and service level.

Our analysis showed that even after adjusting for differences in relative prices, there were still large disparities in unit costs between the two countries. Some variation in unit costs across the different services may be associated with site characteristics, although we found few consistent patterns across facility types. For example, in Kenya, the estimated unit costs of FP and PNC visits were consistently higher in the NGO SRH clinics compared to the other health facility types. The higher unit cost for these visits in the NGO clinics may be indicative of provision of more complex FP methods such as intrauterine contraceptive devices, implants and bilateral tubal ligations which require more equipment and staff time.

There are also service specific explanations for the differences in costs between facilities. Some of these can be explained by the technology used. For example the wide range in unit costs per family planning and cervical cancer screening visits result from the wide variation in methods provided within the facilities. The underlying data confirm that facilities providing more long term FP methods and pap smears for cervical cancer screening as opposed to visual inspection had higher unit cost per visit.

Besides the method mix, most of the variability in costs stemmed from the variability in the level of fixed rather than variable unit costs. The high proportion of fixed costs as a proportion of total unit costs, suggests that there is a mismatch between planning of fixed resources and the demand for services. It should also be noted that, despite the fact that HIV care and treatment has the highest proportional mean unit variable cost per visit, it has one of the highest absolute level of fixed unit cost per visit. From an HIV programme perspective drugs and variables costs may be of most concern to planners. However, given the overall percentage of HIV care and treatment related visits particularly in the higher level facilities in Swaziland costed, HIV care and treatment related fixed costs may be key to the planning of fixed resources at the facility level.

Another explanation for service specific variation may also be service maturity \[[@pone.0124476.ref026]\]. This may explain why well-established services, such as FP, exhibited less variation than new services such as HIV and STI treatment that may not yet have achieved high levels of visits. It also may in part explain why integration has not been successful in ironing out cost variation as when new services are first added, service volumes may be low in a facility and hence result in higher unit costs since fixed costs are spread across few units of output. This may resolve itself in time, but it may still be necessary to examine more closely the assumptions made, if any, about the implicit level of demand for integrated services.

Mean unit costs estimated in our study for HCT and HIV treatment visits in Kenya and Swaziland did not differ greatly from costs estimated in previous studies within sub Saharan Africa \[[@pone.0124476.ref027]--[@pone.0124476.ref029]\] from smaller and less integrated settings. However, care should be taken in comparing costs across studies, as costs vary considerably over time, due to changes in input costs. In relation to cost structures, the results of this study are also consistent with other studies, which found high fixed costs as a proportion of total costs for most HIV and SRH services \[[@pone.0124476.ref028]--[@pone.0124476.ref031]\]. In a South African study of 4 sites, Rosen et al, \[[@pone.0124476.ref030]\] estimated that fixed costs accounted for 25% to 46% of outpatient HIV treatment costs. Similarly, in a Zambian study of HIV services in 12 health centres and hospitals, Bratt et al, \[[@pone.0124476.ref029]\] estimated that fixed costs accounted for 13% -62% of total costs across the different services.

Some limitations of this analysis should be noted. While the study incorporates high quality micro-costing methods rarely used in low and middle income countries, routine monitoring data was used to estimate the unit costs. Although this was partially validated through comparison with other study instruments from the broader study, it is likely that the use of routine services will bias our results. There may be an incentive for example to over-report visits that may result in lower unit costs; or alternatively reporting may be incomplete, that would result in an over-estimation of unit costs. This reporting may also vary by service. A particular concern is the reporting of STI visits, which were not uniformly recorded across sites resulting in higher unit costs estimated for these services.

Secondly, this analysis excludes the above service delivery costs or costs incurred at the administrative level outside the point of service delivery which may comprise an important component of costs, particularly fixed costs \[[@pone.0124476.ref032]\]. Such costs would provide valuable insights into approaches for optimizing resource management and health system costs. Given that above service level activities can contribute substantially to overall costs of services and are likely to provide opportunities for sharing of fixed costs in the process of integration (e.g. integrated management of information systems), future cost studies should focus specifically on these costs.

Notwithstanding these limitations, the findings of this study yield important policy and practice implications regarding the optimization of health resources to improve efficiency at the health facility level. First, this study indicates that the current level of efficiency of integrated HIV and SRH services can still be improved. Second, the study findings suggest that on its own, integration does not resolve the issue of cost variation between services, although more work is required to isolate the specific impact of integration efforts. However, given that fixed costs account for a significant proportion of unit costs particularly for SRH services, and vary considerably between sites, integrated delivery of HIV and SRH services still offers the potential for better use of resources. It also suggests that in some settings, the fixed capacity exists to absorb this extra demand, but it is also clear that even when a policy of integration has been adopted this is not always achieved in practice. Further guidance is therefore required for facility managers on staffing services, not solely from a clinical perspective, but also taking into account the staff workloads and local demand for different HIV/SRH services.

Finally our findings highlight the complexity of the factors that may influence costs. Many of these issues are hard to address at the national level, yet managers at the facility and district level rarely have access to data on the underlying costs of the inputs and outputs they provide. Despite the fact significant investments have been made in decentralizing health systems, it is still difficult to find the necessary data to conduct and interpret even the simplest costing at the local level; and without this, it is unreasonable to expect that managers integrating services are able to move towards the lowest cost model. Policy makers and planners should therefore focus on strengthening simple information systems that match cost with financial information which would help managers identify local solutions that fully reflect the range of factors driving inefficiencies.

Conclusion {#sec018}
==========

This study provides the most complete evidence to date on the unit costs of HIV and SRH services, in a variety of facilities, across a medium and high HIV prevalence setting including a unique description of the cost breakdowns for each visit type. The considerable variation in unit costs of integrated HIV and SRH services found suggests a potential to improve efficiency. Given the large proportion of fixed costs for most of the services, if potential efficiency gains are to be realized, better use of existing human resources at the facility level should be advocated alongside integration policies and generation of demand for services. Finally, while this study has provided an important characterization of the costs of different HIV and SRH services in multiple sites, further research and analysis of these data is required to examine the determinants of costs, including whether the extent of integration has an impact on costs.
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###### Variation in mean cost per visit\* by service type.
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